When ultrasonic pulse travels in homogeneous material, it shows deformation by diffraction. An important approach to analyze this effect is to compute retarded potential of ultrasonic field together with Fourier's analysis. Deformation of sound pressure pulse with diffraction and that of axial component of particle velocity pulse with it are dealt with a numerical method by Fourier's analysis. They are compared each other in the case that a pulse is transmitted from a circular flat transmitter into isotropic and non-absorptive medium. Analyzed transmitting pulses are assumed to have several envelopes of ramp followed by exponential decrease with sinusoidal carrier wave. Waveforms of receiving pulses through a few transmission systems with a circular flat transducer and a point one and those with a pair of coaxial circular flat ones are derived. Ratio of peak value of receiving pulse to that of transmitting one is obtained with a computing precision of 0.1%. It corresponds to apparent attenuation of pulsed ultrasonic wave by beam divergence when a pair of circular flat transducers are considered.
INTRODUCTION
In the history of analysis of ultrasonic propagation, nearfield has been extensively investigated theoretically1-10) and experimentally.2,5,6) And, waveform of ultrasonic pulse has also been analyzed by many authors.11-17) But they investigated only the sound pressure11-13) or the waveform where a point receiver was set in the field.14-17) In this article are reported results of precise computation by Fourier's analysis for deformation of axial component of particle velocity pulse with diffraction, together with sound pressure pulse, including the case where a circular flat receiver is set against the circular flat transmitter.
COORDINATE SYSTEM USED IN THE COMPUTATION AND WAVEFORM OF TRANSMITTING PULSE
Medium of ultrasonic propagation is assumed to be isotropic and to have no internal friction. Shape of transducer is circular flat, which vibrates longitudinally. Coordinate system used in the computation is shown in Fig. 1 . Z-axis is the central axis of the circular flat transducers. Center of the transmitter is set to be the origin. R-axis is rectangular to Z-axis. Radius of the circular flat transducer is a. Point P(r', O, O) is on the transmitter (S'), and point Q(r, O, z) on the receiver (S). The distance between P and Q is called d.
Transmitting waveform has envelope of ramp followed by exponential decrease with sinusoidal carrier wave. Figure 2 shows an example when both ramp rise time duration (t1) and exponential decrease time constant (t2) are equal to the period (t0) of the sinusoidal carrier wave. In the figure t/t0 is the normalyzed time. Frequency characteristics of ultrasonic field can be computed from Eqs. (8), (9), (11) and (12) . Each response of a particular frequency on the receiver can be obtained by multiplying each complex frequency characteristic to each term in Eq. (5). And, by Fourier's synthesis, receiving waveform is derived. Receiving waveform of F(t) in Eq. (5) is expressed as (14) and ƒAEi+ correspond to ƒÖ0+ƒÖdi, while riand ƒAEi-correspond to |ƒÖ0-ƒÖdi|. Hereafter, changing t1 and t2 in Fig.  2 
